Abstract
INTRODUCTION
The strategy of world energy systems development provides the use of renewable, unconventional sources in order to protect the environment. Lately, the valorisation of these renewable sources benefits of stimulating actions such as technical, economical and research. Their main disadvantage is related to the low efficiency caused by low energy density (source-specific) and high value investments. For individual installations (of small capacity) for the use of unconventional energies and the assurance of consumer needs, in most cases additional conventional sources are required, with increasing of overall costs. In national energy systems, the stability of energy supply is given by conventional systems with an extra cost of operation due to numerous maneuvers in the system and discontinued operation due to frequent changes in demandproduction ratio. The cost of energy from renewable systems is high compared to conventional sources. Reducing the costs of producing unconventional energy can be achieved by integrating into a system of economic and social activities that, in addition to maximal use, can provide futher benefits (Dicu et al., 2016) . Romania benefits from all types of renewable unconventional energy. From the potential point of view, it is estimated that biomass occupies the first place in a ranking of these energies. Biomass boosted by anaerobic fermentation with biogas production and cogeneration can provide "peak" energy production and can balance energy systems. Waste utilized by these processes involves reducing environmental impacts by diminushing managed volumes and efficient control. For exemple, lignocellulosic biomass is one of the best suite candidates for bioenergy production (Trulea et al., 2016; Bolohan et al. 2014) .
ANAEROBIC FERMENTATION TECHNOLOGIES
Anaerobic fermentation processes have been the subject of complex research both in terms of process dynamics and raw materials used. It can be said that the process has become classic and perfectional aspects can be: -identifying and implementing more efficient equipment and materials -chemical products and biological material to ensure high efficiency processes -energy recovering from the system -efficient, reliable control and regulation systems. There are in operation small, medium or high capacity fermentation systems using different raw materials. High-capacity systems in industrial operations are those that can have a considerable impact on energy balance with acceptable yield. The fermentation processes can be carried out at a reduced temperature (less than 20°C -cryophile), medium (20-45°C -mesophila) and high (over 45°C -thermophilic). High temperature in fermenters implies greater efficiency in terms of time required for fermentation and higher biogas production. The main process parameters are: feed rate with raw material, fermentation temperature, chemistry (alkalinity, pH), degree of homogenization in fermenter. Cryophilic fermentation, through the dynamics of processes, can not provide economic efficiency, the process being used in small capacity applications of individual type. Thermophilic fermentation ensures high efficiency of fermenters but involves special materials (insulator, fermenter body) and auxiliary plants with good behavior under high temperature operation. It is considered that applications operating in the mesophilic zone provide acceptable yield and reliability of the technical components (NP 133/2011). Increasing the efficiency of processes is achieved by adopting complex architectures in two or more steps in the mesophilic field or with a step in the thermophilic field for the hydrolysis of the raw material to be fermented (HAUS, 2013) . 1 -homogenization system, 2 -heating system (HAUS, 2013) In an integrated system, the efficiency of fermentation involves a number of components: -production of biogas (Saborio Viquez, 2015) , electric and thermal energy -the amount of waste eliminated and resulting from fermentation -waste tratability By fermentation, only part of the organic substance of the raw material subjected to the process is transformed into biogas. From the technical point of view, it is defined the "fermentation limit" that expresses the percentage of the organic substance transformed from the raw total. This limit is between 40% and 55%. In order to improve this indicator, twostage fermentation processes are foreseen, the biogas-producing beeing the first and the second one to complete the stabilization process of the fermented material. In one-stage processes, the necessary homogenization does not exclude the phenomenon of hydraulic short-circuiting and the discharge of a percentage of the quantity supplied without being subjected to the process. The adoption of a three-stage plant, thermal hydrolysis-fermentation-stabilization, integrates energy production and waste / biomass processing. The fermentation systems within the wastewater treatment plants must treat sewage sludge, sludge from pre-treatment plants and agro-industrial waste coming from the underserved area.
CASE STUDY -HIGH CAPACITY FERMENTERS WITHIN WASTEWATER TREATMENT PLANTS
Wastewater treatment plants have the main objective of treating wastewater and discharging them into receptors at low pollutants concentrations. Romania has adopted rules on the wastewater treatment, requiring a high degree of purifycation and low concentrations in their discharge, including for nitrogen and phosphorus indicators. The adopted threads involve nitrification and denitrification processes for nitrogen reduction and biological and chemical processes for phosphorus reduction.
In the context of a reduced C: N ratio for urban wastewater there have been developed applications involving the aerobic treatment of sewage sludge, separately or on the water line, the ≥18  ≤7  ≥30  ≥20  ≤6  ≥35  ≥22  ≤5  ≥40  ≥24  ≤4  ≥45  ≥26  ≤3   ≤150   ≥20  ≥17  ≤9  ≥30  ≥19  ≤8  ≥35  ≥21  ≤7  ≥40  ≥23  ≤6  ≥45 ≥25 ≤5
The sludge treatment strategy should be reviewed, by completing the treatment paths and integrating it into an economical, energetic context, community waste treatment and integration into the environment.
WASTEWATER TREATMENT SYSTEM PRESENTATION AND PROPOSED IMPROVEMENTS
In the following there are characterized by calculations aspects of the exploitation and elements regarding the optimization of some high-capacity fermenters of a wastewater treatment system. The water path was originally composed of a mechanical stage (rare grids, thik grids, grease separator, clarifier, grease separator) without primary decantation, followed by a biological stage with nitrification, denitrification and sludge stabilization. In operation, the resulting sludge was in significant quantities, with a high volatile organic content, requiring rehabilitation of the sludge line. The initial sludge line involves a process of gravity thickening and centrifugation dehydration. This was complemented by techno-logical objects for mechanical thickening and fermentation. The biogas path involves a biological desulphurization, storage and cogeneration. The two fermenters have capacity of 1500 cubic meters each. The optimization of the fermentation process consisted of: -thickening process control and fermenter feeding; it was followed reduced bore supply with thickened sludge (humidity of 93.5-92%), those values ensure the operation of the pumping installations; -increasing temperature and homogenization in the fermenter; the temperature in the fermenter was increased from 37°C to 42°C, the homogenization increased by doubling the sludge recirculation.
The main process parameters were monitored over a long period of time, as shown in the following table. By controlling the sludge concentration in the fermenter the concentration in dry substance increased from 3.7% to (4.3-4.4)%, implying increasing the actual fermentation time. The evolution of volatile substances did not show any significant changes; starting from 60% volatile substance concentration in the sludge at the fermentation process beginning, resulted concentrations of (50-52)% volatile substances in the fermented sludge. The values obtained for the sludge record variations within significant limits, implying difficulties in the process of sludge preparation and homogenization in the fermenter. In the fermentation sludge storage basin, significant amounts of water are lost by evaporation due to the high initial temperature; at the fermenter outlet the sludge concentrations are about 4% and at the feed of the centrifuge (4.3-4.4)%, indicating a water loss of about 10%. Process optimization has led to an increase in biogas production from a daily average of 868 cm/day (July 2017) to an average of 1,248 cm/day (December 2017), representing an increase of 43%. In the rejection water coming from the thickening and dehydration there were determined concentrations of 550 mg/l, 650 mg/l ammonium nitrate respectively, representing about 25% of the processed ammoniacal nitrogen input. Based on the analysis of the obtained results, the optimized scheme involves the following elements: -thermophilic thermal hydrolysis basin with a 2-4 days technological time -stage I fermentation basin in the mesophilic zone -sludge concentration correction in the fermenter by sludge extraction, thickening and reintroduction into the process -stage II fermentation basin with sludge stabilization -energy recovery from fermented sludge -energy recovery from combustion gases For wastewaters resulting from thickening and dehydration, a biological treatment plant with nitrification, chemical dephosphorization and aerobic stabilization of the sludge is required. Evacuation of the nitrified water will be carried out in the station's pre-de-nitrification compartment. Recirculation required for denitrification will thus be avoided. 
CONCLUSIONS
Renewable energy production must be analyzed primarily from the point of view of environmental protection. Establishing technical and economic solutions must take into account an integrated system for producing and capitalizing on energy, but also on environmental issues. The energy from biomass or organic waste exploited by fermentation systems can ensure peak energy production and, implicitly, can participate in the balancing and stabilization of the national energy system. Technological problems can be solved through appropriate control systems that ultimately lead to satisfactory technical process efficiency.
